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DETAILED ACTION 

Acknowledgement is made of the amendment filed by the applicant on 4/24/2006, in 
which claims 1-3 were amended, claims 27-38 were withdrawn and claim 39 was 
added. Claims 1-26 and 39 are currently pending in U.S. Application Serial No. 
10/764,223. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 1-26 and 39 are rejected under 35 U.S.C. 1 12, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. In claim 1 , the applicant amended the claim to 
add the limitation that the "reactive gas is not activated by the plasma unit", However, 
on page 7, lines 1-4 of the specification the applicant states that in one version the 
plasma exposure precedes the reactive gas exposure and that the plasma unit can 
incorporate an inlet for the reactive gas merely stating that the plasma exposure 
precedes the reactive gas exposure does not mean that the reactive gas can not be 
activated by the plasma unit. One of ordinary skill can take this statement to mean that 
the surface can be exposed to the plasma then a plasma can activate the reactive gas 
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before it is exposed to the surface therefore there is no support in the specification for 
the added limitation. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-26 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-8 and 23-26 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Dang et al. (US 2003/0113478 A1). 

Dang et al. discloses a process of functionalizing a substrate which comprises 
the steps of treating the surface of the substrate with a plasma from a plasma unit 
[0063] to form one or more active species then exposing the treated surface to a 
selected gas or liquid under conditions effective to convert the active species to a stable 
functional group (abstract). Dang et al. further teaches that the process can be 
performed to enhance the wetting of the substrate [0074] as required by claim 1. The 
exposing to a reactive gas is performed in a separate chamber therefore the inlets are 
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spatially separated (Ex. 3) as required by claim 2. The exposure to the plasma 
temporally precedes the exposure to the reactive gas (abstract) as required by claim 3. 
The polymer is a polyhalogenated polymer such as polytetrafluoroethylene, polyvinyl 
chloride [0057] s required by claims 4-6. The polymer can be polypropylene, 
polyethylene, polystyrene or polycarbonate [0057] as required by claims 7 and 8. The 
plasma can be oxygen [0064] as required by claim 9. The functionalized polymer 
surface comprises the nonfunctionalized polymer surface with functional groups 
selected from the group consisting of acidic, basic and neutral functional groups 
attached thereto as required by claim 23. The acidic functional group can be 
carboxylate [0032] as required by claim 24. The basic functional group can be an amine 
[0032] as required by claim 25. The neutral functional group can be alcohol [0032] as 
required by claim 26. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 2, 8, 10-11, 13, 15-16, 19 and 39 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Tarasevich et al. (WO 91/17286) in view of Dang et al. (US 
2003/011 3478 A1). 
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Tarasevich et al. discloses a process of modifying the surface of a polystyrene 
substrate by attaching sulphonate sites thereto. The process comprises the steps of 
placing the substrate into a reaction vessel, which is connected to a vacuum manifold 
and introducing S0 3 gas into the reaction vessel where the S03 reacts with the 
substrate. The substrate was then removed and rinsed with deionized water (pg 15, 
lines 15-27 - pg. 16, liens 1-3). Tarasevich et al. further teaches that as a result of 
adding the sulphonate sites the contact angle decreased. 

Tarasevich et al. does not teach exposing the surface to a plasma from a plasma unit as 
required by claim 1 and 39. 

Dang et al. teaches a process of modifying a substrate surface by treating with a 
plasma at or near atmospheric pressure to form active species then exposing the 
treated surface to a selected gas or liquid to convert the active species to a stable 
functional group (abstract). Dang et al. teaches that the use of atmospheric plasma over 
vacuum results in low cost equipment, installation, operation and maintenance, the 
ability to perform high throughput and has the ability to treat substrates without 
significant increase in temperature of the substrate [0024]. Dang et al. teaches that the 
substrate can be any porous or nonporous polymer such as polystyrene. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Tarasevich et al. to include the use of the 
plasma unit of Dang et al. One would have been motivated to do so because both 
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disclose processes for functionalizing a polymer substrate and Dang et al. further 
teaches that using the atmospheric plasma results in low cost equipment, installation, 
operation and maintenance, the ability to perform high throughput and has the ability to 
treat substrates with out significant increase in temperature of the substrate therefore 
one would have a reasonable expectation of success in functionalizing the polymer 
surface with the added benefits taught by Dang et al. 

The plasma and reactive gas are exposed to the surface using different 
chambers therefore the inlets are spatially separated as required by claim 2. As stated 
above Dang et al. teaches that the surface is exposed to the plasma then to the reactive 
gas as required by claim 3. The polymer can be polystyrene as required by claim 8. 
The plasma can be 0 2 as required by claim 9. The reactive gas is S0 3 as required by 
claims 10, 11, and 13. The surface is washed in water to remove the residue as 
required by claims 15 and 16. 

Tarasevich et al. further teaches that the functionalized polymer surface is 
exposed to a liquid-phase reactant and heated to induce growth of a metal oxide on the 
surface (pg 17, lines 1-26). The functionalized surface was treated with NaOH solution 
after growing the metal oxide layer (pg 25, lines 20-23) as required by claim 19. 
8. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lidel (US 3761299) in view of Dang et al. (US 2003/0113478 A1). 
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Lidel discloses a process of treating polymeric surfaces to make them more 
hydrophilic (column 3, lines 12-21) by exposing them to a reactive gas that is activated 
by glow discharge plasma (abstract and column 13, lines 55-63). Lidel teaches that the 
polymeric substrate can be polycarbonate, polyethylene, polystyrene, 
polytetrafluoroethylene, and polypropylene (column 4, lines 10-21). The reactive gas 
can be N 2 0 3 , NO, N0 2 , CI0 2 , or 0 2 (column 3, lines 25-35). 

Lidel does not teach exposing the nonfunctionalized surfaces to the reactive gas 
where the reactive gas is not activated by the plasma unit as required by claim 1. 

Dang et al. teaches a process of modifying a substrate surface by treating with 
plasma at or near atmospheric pressure to form active species then exposing the 
treated surface to a selected gas or liquid to convert the active species to a stable 
functional group (abstract). Dang et al. teaches that the use of atmospheric plasma over 
vacuum results in low cost equipment, installation, operation and maintenance, the 
ability to perform high throughput and has the ability to treat substrates without 
significant increase in temperature of the substrate [0024]. Dang et al. teaches that the 
substrate can be any porous or nonporous polymer such as polytetrafluoroethylene, 
polyvinyl chloride, polypropylene, polyethylene, polystyrene or polycarbonate [0057]. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Lidel. to include the use of the plasma unit 
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of Dang et al. One would have been motivated to do so because both disclose 
processes for functionalizing a polymer substrate and Dang et al. further teaches that 
using the atmospheric plasma results in low cost equipment, installation, operation and 
maintenance, the ability to perform high throughput and has the ability to treat 
substrates with out significant increase in temperature of the substrate therefore one 
would have a reasonable expectation of success in functionalizing the polymer surface 
with the added benefits taught by Dang et al. 

The plasma and reactive gas are exposed to the surface using different 
chambers therefore the inlets are spatially separated as required by claim 2. As stated 
above Dang et al. teaches that the surface is exposed to the plasma then to the reactive 
gas as required by claim 3. The polymer can be polytetrafluoroethylene, polypropylene, 
polyethylene, polystyrene as required by claims 4-8. The plasma can be O2 as required 
by claim 9. The reactive gas can be an oxide such as CI0 2 and NO as required by 
claims 10 -13. 

9. Claims 1, 10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yoshida (US 5346728) in view of Dang et al. 

Yoshida discloses a method treating a polymer with a nonfunctionalized surface 
by exposing it to a plasma and reactive gas, which increases the hydrophilicity of the 
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polymer (column 1, lines 63-68, and column 2, lines 1-15. The polymer can be 
polyethylene or polyacrylate (column 2, lines 8-14). 

Dang et al. teaches a process of modifying a substrate surface by treating with 
plasma at or near atmospheric pressure to form active species then exposing the 
treated surface to a selected gas or liquid to convert the active species to a stable 
functional group (abstract). Dang et al. teaches that the use of atmospheric plasma over 
vacuum results in low cost equipment, installation, operation and maintenance, the 
ability to perform high throughput and has the ability to treat substrates without 
significant increase in temperature of the substrate [0024]. Dang et al. teaches that the 
substrate can be any porous or nonporous polymer such as polyethylene [0057]. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Yoshida. to include the use of the plasma 
unit of Dang et al. One would have been motivated to do so because both disclose 
processes for functionalizing a polymer substrate and Dang et al. further teaches that 
using the atmospheric plasma results in low cost equipment, installation, operation and 
maintenance, the ability to perform high throughput and has the ability to treat 
substrates with out significant increase in temperature of the substrate therefore one 
would have a reasonable expectation of success in functionalizing the polymer surface 
with the added benefits taught by Dang et al. 



Application/Control Number: 10/764,223 Page 10 

Art Unit: 1762 

Yoshida further teaches that the reactive gas is iodine (column 1 , line 65) as 
required by claims 10 and 14. 

10. Claims 1-6, 9, and 17-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Buchwalter et al. (US 5340451) in view of Dang et al. (US 
2003/01 13478 A1) and Covington (US 4131696). 

Buchwalter discloses a process for increasing the hydrophilicity of a polymer 
surface by providing a polymer with a nonfunctionalized surface (column 2, lines 55-56 
and column 4, lines 50-53); exposing the nonfunctionalized surface to a plasma (column 
3, lines 20-22); and exposing the surface to a reactive gas (column 4, lines 38-41). 

Buchwalter does not disclose exposing the surface to a reactive gas that is not 
activated by the plasma unit as required by claim 1. 

Dang et al. teaches a process of modifying a substrate surface by treating with 
plasma at or near atmospheric pressure to form active species then exposing the 
treated surface to a selected gas or liquid to convert the active species to a stable 
functional group (abstract). Dang et al. teaches that the use of atmospheric plasma over 
vacuum results in low cost equipment, installation, operation and maintenance, the 
ability to perform high throughput and has the ability to treat substrates without 
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significant increase in temperature of the substrate [0024]. Dang et al. teaches that the 
substrate can be any porous or nonporous polymer such as polyethylene [0057]. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Buchwalter to include the use of the 
plasma unit of Dang et al. One would have been motivated to do so because both 
disclose processes for functionalizing a polymer substrate and Dang et al. further 
teaches that using the atmospheric plasma results in low cost equipment, installation, 
operation and maintenance, the ability to perform high throughput and has the ability to 
treat substrates with out significant increase in temperature of the substrate therefore 
one would have a reasonable expectation of success in functionalizing the polymer 
surface with the added benefits taught by Dang et al. 

The plasma and reactive gas are exposed to the surface using different 
chambers therefore the inlets are spatially separated as required by claim 2. As stated 
above Dang et al. teaches that the surface is exposed to the plasma then to the reactive 
gas as required by claim 3. The polymer can be polytetrafluoroethylene as required by 
claims 4-6. The plasma can be 0 2 as required by claim 9. The reactive gas can be an 
hydrazine (column 7, lines 38-40) as required by claim 10. The polymers are immersed 
in water after exposing to a plasma and reactive gas (column 6, lines 1-8) as required 
by claims 15-16. The functionalized polymer surface contains acidic and basic 
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functional groups such as hydroxyl, carboxylic acid, peroxide or ester groups (column 5, 
lines 61-64) as required by claims 23-25). 

Buchwalter does not teach exposing the functionalized polymer surface to a 
liquid phase reactant and heating the reactant to induce growth of a metal oxide on the 
functionalized polymer surface, or rinsing the polymer surface with NaOH after forming 
the metal oxide as required by claims 17-19. 

Covington discloses a method of treating a contact lens of 
polymethylmethacrylate with an inert inorganic hydrous oxide to render the surface of 
the lens wettable (abstract). The lens is immersed in the liquid then later rinsed with 
water or a saline solution (column 2, lines 34-36) to remove any excess and on- 
adhering particles (column 3, liens 14-16). Treatment in the colloidal hydrous metal 
oxide results in an adhesion of colloidal particle to the surfaces of the lens, which in turn 
increases the wettability of the lens by fluids (column 2,lines42-45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Buchwalter et al. in view of Dang et al. to 
include the step of exposing the polymer to a liquid reactant and heating to form a metal 
oxide as taught by Covington. One would have been motivated to do so because both 
Buchwalter et al. and Covington discloses processes for improving the wettability of 
polymer surfaces by exposing them to an aqueous solution of metal salt and Covington 
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further discloses that exposing the polymer to a solution of metal oxide prolongs the 
wettability of the polymer (column 2, liens 42-52) therefore one would have a reasonable 
expectation of success in forming a functionalized polymer surface with increased 
hydrophilicity. 

As stated above the process can be used for contact lens as required by claims 20-22. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cachet I. Sellman whose telephone number is 571-272- 
0691 . The examiner can normally be reached on Monday through Friday, 7:00 - 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Cachet I Sellman 
Examiner 
Art Unit 1762 
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